Background On average 13% of the consultations in general practice involve patients with unexplained complaints (UCs). Many of these consultations end with general practitioners (GPs) ordering additional blood tests of questionable diagnostic informativeness. We studied factors potentially associated with GPs' decisions to order blood tests.
Introduction
In about 13% of their consultations, general practitioners (GPs) are confronted with patients whose complaints remain of unclear origin, even after a thorough initial consultation 1 . For the purpose of this paper, these complaints are called unexplained complaints (UCs) and may be defined as those complaints for which the GP, after clarifying the reason for the encounter, taking the patient's history and performing a physical examination, is unable to establish a diagnosis. These complaints, with only few exceptions, are usually not caused by a condition that requires intervention and they tend to fade in time [2] [3] [4] . Therefore, the Dutch College of General Practitioners (DCGP) in its guideline on blood test ordering recommends a watchful waiting policy for four weeks with these patients 5 . If blood tests are ordered anyway, it is advised to order a limited set of tests (haemoglobin (Hb), erythrocyte sedimentation rate (ESR), thyroid stimulating hormone (TSH) and glucose). The DCGP guideline is consensusbased on these aspects because there is no evidence either on the effects of a watchful waiting policy or with regard to the number and type of tests ordered. However, GPs often do not postpone blood test ordering nor limit the types of tests ordered [6] [7] [8] [9] [10] . They often report having strategic, non-medical reasons for blood test ordering, e.g. blood test ordering in order to reassure patients, to meet patients' expectations, or to avoid referral to specialists 1, 11 . Although these reasons for ordering blood tests may be valid in themselves, superfluous non-selective test ordering for patients with unexplained complaints only rarely contributes to history taking and physical examination in medical decision-making. Non-selective test ordering may even produce negative effects such as false positive test results, in turn leading to unnecessary extra investigations, triggering patient anxiety, and the risk of somatisation and higher costs 12, 13 .
A variety of factors influencing GPs' decisions on blood test ordering in general have been investigated by others [14] [15] [16] [17] [18] . Most of these factors were practice-and professional-related determinants. Little is known about patient-and consultation-related factors. We found only one other article that took patientrelated factors influencing the GPs' decision to order blood tests into account 19 . In this article, dating from 1984, the authors concluded that the diagnostic category, the age of the patient, the identity of the doctor and the social class of the patient were each independently related with blood test ordering. We wanted to look for determinants of BTO in patients with UCs as anchor points for behaviour changing strategies to diminish the superfluous nonselective test ordering for these patients. If these determinants can indeed be identified, they may be worth focusing on in educating GPs on diagnostic decision-making. We therefore conducted an observational study in general practice to investigate potential patient-and consultation-related determinants of GPs' decisions to order blood tests, and examined the number and type of tests ordered by GPs for patients with unexplained complaints in general practice.
Materials and methods

Setting
Dutch GPs were recruited from two regions in the Netherlands, one in the western and one in the southern part of the country. No specific participation criteria for GPs were formulated, other than the location of their practices. Prior to the study, an expert panel consisting of two experienced GPs, two GP trainees and an epidemiologist, made a preselection of eligible complaints. Criteria for preselection were: frequent reason for encounter in general practice, often remaining of unclear origin after the first consultation and reason for GPs to order blood tests. Based on these criteria, the panel selected fatigue, abdominal complaints and musculoskeletal complaints as eligible complaints. From November 2001 through January 2002, participating GPs were asked to complete a consultation registration form (CRF) directly after a consultation with a patient that had presented with a new UC from one of the preselected complaint groups. A UC was defined to be new if it had not been presented to the GP within the previous six months. GPs were given the Dutch College of General Practitioners' definition of UCs (those complaints which the GP cannot explain after history-taking and physical examination, including an exploration of a patient's psychosocial situation). The final decision whether the complaint was unexplained or not, was left to the GP.
Instruments
Case record forms (CRFs) included questions on patient/complaint characteristics and GP/consultation characteristics (Table 4 .1). When the GP decided to order blood tests, a copy of the blood test ordering (BTO) form was added to the CRF, or, in case of in-practice testing, the performed tests were stated on the CRF by the GP. CRFs and BTO forms were processed anonymously. 
Duration of complaints
Less/more than 4 weeks
weeks
GP's perception of complaint intensity Bearable/unbearable n.a.
Presence of psychosocial factors
Present/unknown/absent n.a.
Performance of physical examination
Yes/no n.a.
Degree to which complaint is unexplained 0 (totally unexplained) -6 (a little unexplained)
3
Certainty about probability of serious disease 0 (totally uncertain) -6 (totally certain) 
Statistical analysis
For the purpose of data analysis, various variables were dichotomized. Items, answer categories and cut-off values of dichotomized variables are presented in Table 4 .1. In addition to age, the scales also indicated the unexplained character of the complaint, the level of certainty regarding the likelihood of some serious underlying disease, the level of certainty about the working hypothesis and the satisfaction of the GP with the consultation. The working hypotheses were dichotomized by a procedure in which two of the authors (HK and GtR) independently scored every working hypothesis as a 'symptom type' of working hypothesis (e.g. fatigue or limb pain) or a 'syndrome type' of working hypothesis. In the latter case, the working hypothesis was more than a mere description of the symptoms presented by the patient (e.g. irritable bowel syndrome or fibromyalgia). The authors disagreed in only three cases; consensus in these cases was easily reached by discussion. The type of complaint and the presence of psychosocial factors (both three answer categories) were modelled as indicator variables. The dependent variable was blood test ordering (yes or no). A multivariable stepwise backward logistic regression was performed in order to investigate the conditional associations between the independent variables and the dependent one. A backward rather than forward model was chosen because of the explorative character of the analysis. For the same reason, modest levels of P-values were accepted: P(entry)<0.15 for inclusion in the model and P(removal)>0.20 for removal of the determinant from the model. Analyses were conducted using SPSS 11.5 and Stata 8.2. In particular, Stata's cluster option to the logistic analysis command, which uses the Huber-White sandwich estimator to calculate robust variance estimations, allowed us to take into account potential non-independence of consultations within a single GP, thus providing more valid confidence intervals compared to an analysis that assumes statistical independence of consultations. The results are presented as risk ratios with their 95% CIs. Risk ratios were computed on the basis of the adjusted odds ratios that were derived from the logistic regression analyses, and are better estimates of association in case of a frequent incidence of the outcome of interest (here, blood test ordering) 20 .
Results
General characteristics
Of the 27 participating GPs, four (15%) were female. On average, the GPs were 48 years old (SD 5.7). Practices were mostly situated in urban areas (15/27), 17 were non-soloist practices (group practices, health centres or otherwise).
Practices had an average number of 2394 patients (SD 540). In total, 111 CRFs were completed. Eleven were not analysed because of missing information on patients' sex and age. The remaining 100 patients (81%) were included in the analysis. Patient characteristics and other determinants of the decision to order blood tests are shown in Table 4 .2. variables. For example, it is possible that the likelihood of blood test ordering was different between the sexes depending on the type of complaint. The mean age of the population was 44 years (SD: 19). The difference between the mean age of the group of patients for whom blood tests were ordered (40 years (SD: 18)) and of the group of patients for whom no blood tests were ordered (50 years (SD: 20)) was significant (mean difference 9.5; P: 0.017).
There were more women than men presenting with unexplained complaints (63/100). This held true for the group of patients for whom blood tests were ordered (58% women) as well as for the group without blood test ordering (71% women). More than 60 different types of tests were ordered in all. In Table 4 .3, the top 10 of laboratory tests ordered is shown. The tests were not ordered in panels, so each test could be counted individually. The median number of tests ordered per patient was 10 (ipr90: 2-15) for those who had tests ordered (n=59). Hb en ESR were most frequently ordered, but tests like bilirubin, urea, ASAT, folic acid, T3 and vitamin B12 were ordered more than once as well. Note that Table 4 .3 is predominantly influenced by BTO in patients with fatigue (49/59). For the abdominal complaint group, ESR, Hb, leukocyte count, GGT and bilirubin were the top 5 orders. In the musculoskeletal complaint group, ESR, leukocyte count/differentiation and rheumatoid factor were ordered most frequently. Multivariate analysis
Possible independent effects of all but three of the determinants mentioned in Table 4 .2 were further investigated by means of a multivariate backward stepwise logistic regression model with blood test ordering (yes/no) as the dependent variable (Table 4 .4). The variable 'perception of complaint intensity by the GP' was not analysed further because there was hardly any variability within this determinant. The level of certainty about the working hypothesis was not analysed either, because we observed it to be dependent on the type of working hypothesis (syndrome type or symptom type of working hypothesis). The variable 'type of working hypothesis' was added instead (see 'methods'). 'Satisfaction with the consultation' was not added as a variable to the multivariate analysis because this is a determinant that may be influenced by the decision whether or not to order blood tests in itself.
As may be seen from Table 4 .4, fatigue as a complaint was an independent predictor and had a great impact on the chance of blood test ordering (RR 5.2 95%CI 2.5-6.1), as well as a complaint of longer standing (>4 weeks)(RR 1.6; 95%CI 0.8-2.2). Where known psychosocial factors were thought to have influenced the complaints, there was a decrease in blood test ordering (RR 0.4; 95%CI 0.03-1.1). When the GP had a syndrome, rather than a symptom, type of working hypothesis, blood tests were ordered less often (RR 0.5; 95%CI 0.2-0.9). In all these relative risks the potential non-independence of patients of a single GP was taken into account.
Discussion
Summary of main findings
In our search for determinants influencing the physicians' decisions to order blood tests for patients with unexplained complaints, we found that fatigue as a complaint, a duration of the complaint of over four weeks, the absence of possible explanatory psychosocial factors, and the absence of a syndrome type of working hypothesis independently increased the chance of blood tests being ordered. Furthermore, we found that fatigue was the most frequently encountered unexplained complaint, followed by musculoskeletal complaints. 63 (or 63%) of the patients were female. Blood tests were ordered in 59% of the consultations. The median number of blood tests ordered per patient was 10 (ipr90 2-15). The fact that fatigue as a complaint (as compared to musculoskeletal and abdominal complaints) increased the chance of blood tests being ordered, did not come as a surprise. Fatigue is a more elusive complaint than unexplained abdominal or musculoskeletal complaints. There is a variety of opinions on what to ask, examine and test 21, 22 . Furthermore, with fatigue, there is no well-defined physical examination providing additional diagnostic information, so it does not play an important role in reassuring patients with fatigue as it may for patients with unexplained abdominal or musculoskeletal complaints. This may explain the added value of blood tests for patients with unexplained fatigue. The fact that a duration of complaints of over four weeks increased the chance of blood test ordering, may be expected as well. When patients have suffered from complaints for over four weeks at the time of their presentation, the GP and the patient will want to gain more certainty about the innocent nature of the complaints. In such a situation, it will be harder for the GP to postpone blood test ordering. In a way, GPs in fact adhere to the DCGP guideline (or patients follow their own wait-and-see policy before seeing the physician). The presence of explanatory psychosocial factors decreasing the chance of blood test ordering can be explained as follows. In the presence of a potential explanatory psychosocial factor, the GP may not feel the need for blood test ordering. When this explanation is lacking or less pronounced one can understand the GP's blood test ordering as an additional diagnostic tool.
The same kind of reasoning may be adopted for the presence of a syndrome type of working hypothesis (like irritable bowel syndrome or fibromyalgia). Symptom types of working hypothesis (like fatigue or limb pain) are less clear both to the patient and to the GP and may still be, although with a very low probability, first symptoms of a more relevant disease (e.g. fatigue as a first symptom of diabetes).
Strength and limitations of this study
Since we looked at patient-and consultation-related factors, this study adds a missing piece to the research on determinants of blood test ordering.
There are a few limitations of this study worth noticing. First of all, selective inclusion may have taken place, since the 27 participating GPs identified only about four patients each during a 3-month period, but probably saw more of them. This may have caused selection bias. It was infeasible to perform a noninclusion analysis to check this, because unexplained complaints are not registered as such in patients' records by the GPs. Secondly, GPs were provided with the definition of unexplained complaints as described in the DCGP guideline. The final decision whether the complaint was unexplained or not was left to the GP. It is therefore possible that different GPs included different 'kinds' of patients. However, we took this potential nonindependence of patients of a single GP into account in the analyses. Furthermore, GPs were not instructed to take a structured history or perform a predefined physical examination, but were asked to fill out a CRF after the consultation, which contained questions on history taking and physical examination. This may have caused bias because not every GP asked every patient all the questions in the history taking section of the CRF or because GPs may not have been able to recall the answers to specific questions. The limited number of patients included in our study may have influenced the analysis. If the number of included patients had been higher, other determinants might have stayed in the final model as well.
In the context of existing evidence
Our finding that fatigue is the most frequently seen unexplained complaint, is in accordance with literature 23 . The fact that GPs ordered blood tests in 59% of first consultations and did not postpone blood test ordering for four weeks does not seem to be in accordance with the advice in the DCGP-guideline on blood test ordering 5 . However, many GPs took the duration of the complaint at the moment of consultation into consideration in their decision to order blood tests. When taking this into account, the high percentage of first consultation blood test ordering is understandable. The median number of blood tests ordered, if any, was 10 (ipr90 2-15); this is not in line with the four tests recommended in the DCGP-guideline. In most cases GPs in fact order the recommended tests, but add quite a number of rather uninformative tests, such as urea and T3. The subsequent higher risk of false positive test results and their consequences (unnecessary additional investigations, increased patient anxiety, the risk of somatisation and higher costs) indicates that there still is much to be gained by more selective test ordering by GPs for patients with unexplained complaints.
Implications for research and practice
We found plausible patient-and consultation-related determinants of GPs' decisions on blood test ordering for patients with unexplained complaints. In a larger sample other determinants may be found to be of interest as well. The main question, however, will be whether the determinants for blood test ordering are modifiable. Only in that case, one could try to influence the blood test ordering behaviour of GPs. For instance, in our study, type and duration of the complaint were factors associated with blood test ordering and these cannot be modified. Maybe a more effective approach might be to study what the additional value of immediate or postponed blood test ordering is in the work-up of patients with unexplained complaints. Does immediate or postponed blood test ordering in patients with an UC have any impact on the GPs' policy or on the early or late diagnosis of a disease? What is the influence on the anxiety and satisfaction of the patients? Until the results of these kinds of studies are available, there is room for improvement in the number and rationale of tests ordered by GPs.
